Mucoepidermoid carcinomas (MECs) are generally found in salivary gland, but they have also been mentioned in other organs such as the larynx, esophagus, breast. MECs are considered to be a low-grade carcinoma and their occurrence in the thyroid is extremely rare. We present a 54-year-old male patient admitted to our clinic, complaining about having back pains for approximately three months. A lumbosacral spine MRI and a PET/CT scan revealed multiple lesions in the L4, L5, S1 vertebra bodies, sacral bone and left pelvis bone, suggesting of a metastatic disease. The result of thyroid FNA was carcinoma and a biopsy of the vertebra bone confirmed the presence of a metastatic carcinoma. A total thyroidectomy and level VI neck dissection was conducted followed by palliative external beam radiotherapy (30 Gy) to the vertebra bodies, sacral bone and left pelvis bone. In pathological studies, the diagnosis of thyroid mucoepidermoid carcinoma was confirmed.
Introduction
Mucoepidermoid carcinomas (MECs) are generally found in salivary gland, but they have also been mentioned in other organs such as the larynx, esophagus, breast. MECs are considered to be a low-grade carcinoma and their occurrence in the thyroid is extremely rare [1] . MEC of the thyroid were first described by Rhatigan et al., in 1977 and since then there have only been 46 documented cases found in the published literature, but they have a successful prognosis rate almost as good as MECs of the salivary gland, with only eight cases reported with poor prognosis so far [2] [3] [4] [5] [6] .
Here, we report a case with bone metastasis as the first symptom of MEC and a brief review of published literature on the subject. We also report the ninth case with poor prognosis in which the patient passed away six months after the surgery.
Case Report
A 54-year-old male patient was admitted to our clinic, complaining about having back pains for approximately three months. The patient had no history of hypertension, diabetes mellitus, tuberculosis or any neck swelling, and neurological examination showed no abnormalities. A lumbosacral spine MRI (magnetic resonance image) scan revealed multiple lesions in the L4, L5, S1 vertebra bodies, sacral bone and left pelvis bone, suggesting of a metastatic disease (Fig. 1) . A PET (positron emission tomography) scan showed abnormal hypermetabolic foci in the L4, L5, S1 vertebra bodies, sacral bone, left pelvis bone and left thyroid lobe, giving further indication of metastatic tissues (Fig. 2) .
The patient had no previous history of neck irradiation and his family history was negative for any form of thyroid disease. Clinical examination of the neck using ultrasound revealed a left-sided nodule of 2 cm in size. Routine blood tests and thyroid function tests were also within normal limits. However, FNA (fine needle aspiration) of thyroid tumor and biopsy of the vertebra bone confirmed the presence of a metastatic carcinoma.
Once the carcinoma was confirmed, a total thyroidectomy and level VI neck dissection was conducted. Histology analysis revealed a microscopic focus of intrathyroidal low-grade MEC within the 2 cm nodule, as well as in one lymph node, however, no papillary features were identified. Postoperative, the patient was treated with palliative external beam radiotherapy (30 Gy) to the vertebra bodies, sacral bone and left pelvis bone to relieve pain. The patient did not receive radioactive iodine therapy. Six months after treatment, the patient died due to severe pain and fatigue caused by the disease.
In pathological studies that followed, there were no indicators of papillary carcinoma or follicular carcinoma, and no evidence of Hashimoto's thyroiditis in the thyroid parenchyma. Immunohistochemical analysis showed positive results for thyroglobulin, confirming that the carcinoma primary origin site is the thyroid, and thus the diagnosis of thyroid mucoepidermoid carcinoma was confirmed (Fig. 3) .
Discussion
Mucoepidermoid carcinomas (MECs) occur more commonly in the salivary gland, where approximately 10% of all salivary gland tumors are reported as benign MECs and approximately 35% are reported as malignant MECs. However, MECs can also occur in other organs such as the larynx, esophagus, breast tissue, lungs, pancreas, and thyroid gland. From literature research and our experience, MEC of the thyroid are rarely occurrences, constituting less than 0.5% of all thyroid malignancies, and only 46 case reports in published literature since their first description by Rhatigan et al., in 1977 [2-6] .
According to those 46 reported cases (Table 1, Table 2, Table 3 , Table 4 , Table 5 ) [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , occurrence of MEC is more commonly in females with a ratio of 1.56:1. Diagnosis age ranges from 10 to 91 years have been reported, with the mean being approximately 46.4 years. Patient with thyroid MEC show no symptoms of painless, while the tumor itself is usually a unilateral mass in the thyroid with reduced uptake in thyroid scans. The incidence rate of extrathyroidal extension is 14.8% (7/47 patients, including our case as the 47th), and approximately 42.2% of patients have nodal metastases (19/45 patients, two patients were not included in the total of 47 patients). Because MEC could arise from de-differentiation of preexisting WDTC (papillary and follicular thyroid cancer) [12] , the probability of nodal metastases occurrence would be high. However, in our case, there were no indicators of WDTC, Hashimoto's thyroiditis, however one of the four central compartment lymph nodes showed positive indicators of metastatic tissue post-surgery.
Although MECs are generally considered low-grade tumors, there have also been reports of high-grade variants, as well as several cases with metastasis to the esophagus, trachea, lungs, and liver [1] . However, primary thyroid MEC metastasis to the bone is a rare occurrence and has only been reported twice before in literature. In our study, the patient was initially admitted to our clinic with complaints of pain in the lumbar spine and left pelvis bone. PET and CT scans went on to reveal a mass on the left thyroid gland, as well as multiple metastasis at L4, L5, S1 spine bones and the left pelvis bone. Here, we present the third reported case of MEC metastases to bone at the time of diagnosis.
The histogenesis of thyroid MEC has been broadly debated in the reported literature. Initially, Rhatigan et al., 1977 , suggested that MEC could originate from salivary gland rest, however, evidence for this has been uncertain, therefore this claim is largely disregarded [2] .
Afterwards, it has been proposed that MECs derive from remnants of the ultimobranchial apparatus called the SCN (solid cell nest) [3] . However, positive results for immunohistochemical markers, such as TTF-1, PAX8, and calcitonin, contradict the SCN origin hypothesis and suggest the isthmus as the origin site [6] .
Otherwise, many patients with concurrent WDTCs and MECs have been reported in the literature [3, 5, 7, 10] . Pathological results reveal that WDTC may undergo squamous and mucinous metaplasia to give rise to MEC, therefore advocating the hypothesis that MEC originates from follicular epithelium. Among the 46 patients which have been reported, 20 of them have some form of relationship with WDTC (42.6%). According to Prichard et al., authors suggest that most cases of MEC of the thyroid arise from metaplastic de-differentiation of WDTC rather than directly from benign squamous metaplasia, salivary gland rests, SCN, or thyroglossal duct remnants [12] .
Surgical excision with total thyroidectomy plays an important role in treatment. However, a few selected patients managed successful by hemithyroidectomy were reported in the relevant literature [5] . The prophylactic central neck node dissection for patient with MEC is controversial [12] . External beam radiotherapy, chemotherapy have been used to treat MEC, however, there is still debate about adjuvant therapies [10] [11] [12] . In our study, postoperative, the patient was treated by palliative external radiotherapy to vertebra bodies, sacral bone and left pelvis bone for palliative purposes because he has metastased to bone at the time of diagnosis.
Most doctors acknowledge MEC of the thyroid as a low-grade malignant tumor. Prognosis for thyroid MEC is good, with several cases of disease-free survival of more than 10 years have been reported [3, 5] . Nevertheless, most cases in published literature report patients diagnosed with locally advanced tumors in the form of local invasion or of cervical lymph node metastasis. Moreover, among the 46 MEC cases reported so far, only 8 patients died between 2 to 13 months after diagnosis, two of whom had shown lung metastasis. In our case, the patient passed away six months after treatment due to severe pain and fatigue caused by the disease.
Conclusion
Mucoepidermoid carcinoma is a rare malignancy of the thyroid with only 46 cases reported to date. Although MEC of the thyroid is usually considered a low-grade malignant tumor, several cases with adverse outcomes have been reported. According to the past reports, only eight cases of thyroid MEC with poor prognosis were described. Herein, we have described a very rare case of thyroid MEC with metastasis to the bone with a poor prognostic result.
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